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PROTEINS FROM MAMMALIAN LIVER AND THRTft USB IN ONCOLOGY 

The present invention refers to proteins from 
animal tissues, particularly from mammalian liver, and 
to the use thereof in oncology. 

WO 92/10197 discloses extracts of mammalian 
5 organs, particularly of goat liver, consisting of at 
least three different proteins and characterized by 
unusual pharmacological and immunological properties. 
No information was reported on the actual role and on 
the sequences of the individual protein components. 

10 A 23-KDa dimeric protein extracted with 5% 

perchloric acid from rat liver and kidney has been 
disclosed in Eur. J. Biochem. 272, 665, 1993. The 
corresponding cDNA sequence have been deposited at the 
EMBL data bank under accession number X70825. 

15 This protein, reported to be co-extracted with 

High-mobility group (HMG) proteins, is suggested to 
play a role in the folding of proteins, so that it 
could be considered as one member of the class of the 
so-called "chaperons" or chaperonins. 

20 WO 93/18146 discloses a protein extracted from 

rabbit-liver having a molecular weight of 59Kd capable 
of complexing with chaperons and a heat shock protein 
of 90 Kd. 

A new protein purified from the extract disclosed 
25 in WO 92/10197, has been found now having the 
partial aminoacid sequence depicted in sequence Id n. 
1. 

Said protein is useful in oncology in view of the 
following properties: 
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the serum of animals immunized with the protein 
displays cytotoxic activity against human tumor 
cell cultures; 

the protein has marked antineoplastic activity at 
5 the dose of 0.015 ug/kg in Balb/c mice having a 

murine colon adenocarcinoma (c26) and in rats with 
intrapleuric Yoshida ascitic tumor; 

when administered to animals, man included, it 
raises antibodies able to recognize human 
10 carcinoma cells. 

Said properties explain the activity observed in 
clinical tests carried out administering the extract of 
WO 92/10197 to patients affected by advanced cancer of 
the lung, breast, stomach, colon and liver. 
15 T he protein of the invention has a high degree of 

homology with that extracted from rat liver disclosed 
in Eur. J. Biochem. 272, 665, 1993. 

Proteins having a high degree of homology with 
that of Sequence Id n. 1 have also been found in liver 
20 of different animal species, particularly bovine and 
equine liver. The invention refers also to said 
homologous sequences, except the known sequence from 
rat liver. 

A new protein family has been therefore found: the 
25 members of this previously unknown family are 
characterized by an high degree of conservation and 
homology between the mammalian species and a molecular 
weight ranging from about 10 KDa to about 14 KDa. 

The term "high degree of homology" means an 
30 homology of the aminoacid sequences of about 80% or 
higher, preferably of 90% or higher. 
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The invention further refers to the use in 
oncology, as a therapeutic and/or diagnostic tool, of 
the above mentioned perchloric acid extractable 
proteins from mammalian liver. 
5 The invention provides therefore pharmaceutical 

compositions containing the protein having the partial 
amino acid sequence n. 1 or proteins having at least 
80% homology, preferably at least 90% homology, with 
Sequence Id n. 1. 

10 The pharmaceutical compositions of the invention 

will be administered by parenteral route, preferably 
subcutaneously or intra-muscularly and will typically 
contain from 0.1 to 50 mg of total protein per unit 
dose. The protein active principle, purified by 

15 conventional methods, may be lyophilized on a suitable 
non-toxic carrier and distributed in vials or bottles. 

Suitable solvents include sterile water or saline 
solutions . 

According to a further embodiment of the 
20 invention, the proteins of the invention or fragments 
thereof, produced for instance by chemical synthesis, 
may be used to produce polyclonal or monoclonal 
antibodies. Particularly interesting antibodies 
recognize tumoral antigens and are therefore useful for 
25 diagnostic, therapeutic or research purposes. Two of 
said antibodies have been deposited on 27-7-1993 at the 
European collection of Animal Cell Cultures (EGACC), 
Porton Down, Salisbury, UK under accession numbers 
930806103 and 930806104. 
30 These antibodies were used in immunocytochemical 

tests on several bioptic samples of human cancers, 
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enabling their recognition. 

The proteins of the invention, when administered 
to patients affected by neoplastic disease, in addition 
to advantageous effects such as inhibition or 
5 regression of the tumoral mass, reduction of pain and 
improvement of cenestesis, raise antibodies having 
marked cytotoxic action on cultured tumor cells. The 
whole serum, not free from the complement cascade, is 
required for said cytotoxic effect. 
10 When used for therapeutic purposes or as a vaccine 

to induce immunity against neoplastic transformation, 
the proteins of the invention may be administered at a 
dosage ranging from 0.1 to 30 mg/day/patient , by the 
subcutaneous, intramuscular or intravenous route. The 
15 treatment will be repeated even for long periods, until 
the concentration of the raised antibodies reaches a 

convenient level. 

The concentration of the raised antibodies may be 
determined by conventional methods, using for instance 
20 immunoenzymatic techniques. To this purpose, the 
invention provides diagnostic kits containing suitably 
labelled reagents, e.g. the protein of the invention or 
. fragments thereof as an antigen, optionally immobilized 
on a suitable support, anti-Ig antibodies and suitable 
25 reagents able to detect, e.g. by means of a 
color imetric reaction, an antigen-antibody complex. 

The proteins of the invention may advantageously 
be. administered together with suitable carriers, acting 
as adjuvants. Suitable adjuvants may be selected, for 
30 instance, from non-toxic proteins, preferably xenogenic 
proteins, e.g. proteins from the same species from 
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which the immunogenic protein is extracted. 

The proteins of the invention are prepared by 
subjecting the crude extract, obtained by extracting 
the organs with perchloric acid and subsequently with 
5 hypertonic saline solutions (KC1 3M for instance) and 
subsequent dialysis, to purification steps in HPLC and 
hydrophobic exchange chromatography (FPLC) as 
hereinafter specified in the Examples. 

The protein obtained from goat liver is blocked at 
10 the N-terminal and it has been therefore partially 
sequenced after cleavage with CNBr , yielding two main 
fragments having molecular weight (determined by the 
MALDI-TOF method) respectively of 10263 and 4063 D, 
respectively, whereas the molecular weight before 
15 cleavage is 14,290 Daltons, in agreement with the value 
determined by SDS-PAGE electrophoresis. 

The following examples further illustrate the 
invention . 

Example 1 

20 A liver goat extract, prepared as in WO 92/10197, 

and hereinafter referred to as UK 101, is concentrated 
on Amicon PM 10 membrane and subsequently dialyzed 
against NaH 2 P0 4 /Na 2 HP0 4 , 0.01 M, pH 6.5. The product is 
purified by HPLC on TSK DEAE 5 PW equilibrated in said 

25 buffer; the starting buffer is collected and the 
protein absorbed on the resin are eluted with 1M NaCl . 
The peak eluted in the starting buffer is subsequently 
purified by HPLC on TSK SW 3000 column. 

Two main peaks are obtained by this 

30 chromatography: the first is discarded since it mainly 
consists of glycogen; the second, particularly rich in 
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low molecular weight proteins, is then purified by FPLC 
on Protein-Pac HIC Phenyl 5 PW column. 

The purification on this hydrophobic exchange 
column, is carried out in the following conditions: a 
5 starting buffer, Tris HC1 20 mM pH 7 containing 
(NH 4 ) 2 S0 4 1M, is first eluted, followed by a linear 
gradient elution ending with Tris- HC1 20 mM without 
ammonium sulfate. The starting buffer is discarded 
whereas the zone, eluted in the gradient at a (NH 4 ) 2 S0 4 
10 molarity ranging from 0.6 to 0.8 M is collected and 
dialyzed against H 2 0. 

A sample hereinafter referred to as UK 114 showing 
a protein band in SDS-PAGE of about 14 Kda with a 
purity degree of about 90% is obtained. 
15 pimple 2 

In immunocytochemical tests, polyclonal antibodies 
raised in rabbits immunized with liver goat extract (WO 
92/10197) administered subcutaneously in PBS with 
Freund's complete adjuvant every week for 2 months were 
20 used. 

Monoclonal antibodies were obtained from Balb/c 
mice one month after weekly subcutaneous injections of 
100 pg of UK 101 with incomplete Freund's adjuvant. The 
fusion with myeloma cells of lymphocytes obtained from 
25 animals immunized against UK 101 was carried out by 
conventional methods. Two of the obtained hybridomas 
were deposited on 27-7-1993 at the European Collection 
of Animal Cell Cultures (ECACC) Porton Down, 
Salisbury, UK, under accession numbers 930806103 and 

30 930806104. 

The antibodies secreted by said hybridome 
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recognize the proteins of the invention. 

The mono- and polyclonal antibodies have been 
assayed in immunocytochemistry tests on 30 bioptic 
samples of malignant tumors isolated from different 
5 organs such as breast, lung, bladder, stomach, colon- 
rectum, uterus, soft tissues, prostate. The tissues 
were fixed in 10%, buffered formaline and preparations 
in paraffine were stained by means of Mistostain Kit 
SP, Zymed Lab. Inc.. 

10 The sections were incubated with the antibodies 

(0.5 pg/ml of Ig with 1% BSA/PBS) overnight at 4*C. 
After washing, the slides were incubated with anti- 
rabbit pig biotinylated Ig for 60 minutes and then for 
other 60 minutes with a 1:100 dilution of peroxidated 

15 streptavidine-biotine complex. The peroxidase binding 
was detected using the 3 , S-diaminobenzidine/I^C^ 
reaction. Only the tissue showing specific reaction 
against the antibodies in the cytoplasma were 
considered positive. The immunoreactivity was 

20 considered as negative, slightly positive, positive 
■(++-)■ and highly positive (+++) for the normal tissues. 
The results are reported in the following Table. The 
immunocytochemical reactivity with different polyclonal 
antibodies anti goat, calf and horse liver extract is 

25 detectable in most malignant tumors (82.7% for 
antibodies against horse liver extract and 100% for 
calf liver extract). The monoclonal antibody secreted 
by the hybridoma n. 930806103 gave positive results for 
93.7% of the assayed tumors. 



30 
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TABLE 

Immunocytochemical reactivity of malignant tumors (+/-) 









Anti UK101 






5 


SITE 


Goat 


Calf 


Horse 


Mab n. 












930806103 




Breast 


4/0 


1/0 


1/0 


1/0 




Stomach 


4/3 


3/0 


3/0 


3/0 


10 


Colon/ rectum 


7/0 


5/0 


5/0 


5/0 




Lung 


1/1 


n.a. 


n.a. 


1/0 




Bladder 


2/0 


1/0 


1/0 


1/0 




Prostate 


3/0 


1/0 


1/0 


1/1 




Uterus 


1/0 


1/0 


1/0 


1/0 


15 


Adrenal gland 


1/0 


1/0 


1/0 


1/0 




NOS 


2/1 


1/0 


0/1 


1/0 




Total 


25/5 


14/0 


13/1 


15/1 



20 
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SEQUENCE LISTING 

(1) GENERAL INFORMATION: 

(i) APPLICANT: 

(A) NAME: ZETESIS 
5 (B) STREET: Galleria del Corso 2 

(C) CITY: MILAN 

(E) COUNTRY: ITALY 

<F) POSTAL CODE (ZIP): 20122 

(ii) TITLE OF INVENTION: PROTEINS FROM MAMMALIAN 
10 LIVER AND THEIR USE IN ONCOLOGY 

(iii) NUMBER OF SEQUENCES: 1 

(iv) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

15 (C) OPERATING SYSTEM: PC-DOS/MS-DOS 

(D) SOFTWARE: Patentln Release #1.0, Version 
#1.25 (EPO) 

(2) INFORMATION FOR SEQ ID NO: 1: 

(i) SEQUENCE CHARACTERISTICS: 
20 (A) LENGTH: 53 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N-terminal 

25 (vi) ORIGINAL SOURCE: 

(A) ORGANISM: Capra hircus 

(F) TISSUE TYPE: Liver 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 

Met Asp Pro Ala Ser Gly Gin Leu Val Pro Gly Gly Val Val 
30 1 5 10 

Glu Glu Ala Lys Gin Ala Leu Thr Asn He Gly Glu He Leu 
15 20 25 

Lys Ala Ala Gly Xaa Asp Phe Thr Asn Val Val Lys Ala Thr 
30 35 40 

35 Val Leu Leu Ala Asp He Asn Asp Phe Xaa Ala 
4 5 50 
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ItfTERNAT IONAL FORM 

Hfo I RECEIPT IN THE CASE OP AN ORICIHAL DEPOSIT 

' issued pursuant to Rule 7.1 by the 

Zetesis spa international depositary authority 

GalleriQ del COT SO identified at the bottoct of this page 

2 Milaiio 
Italy 

NAME and address 
I of depositor I 



IDENTIFICATION OF THE MICROORGANISM 



Identification reference given by the Accession number given by the 

DEPOSITOR i INTERNATIONAL DEPOSITARY AUTHORITY : 

P3D1Dl1 930806103 



II. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXOMOMIC DESIGNATION 



The siicroorganissi identified under I above was accompanied byi 
| | a scientific description 
| J a proposed taxonoaUc designation 
(Hark with a cross where applicable) 



XII. RECEIPT AND ACCEPTANCE 



This International Depositary Authority accepts the nlcroorganlsat identified under X above, 
which was received by it on QG.OS-93 < dat# of tb * original deposit) 1 



IV. RECEIPT OF REQUEST FOR CONVERSION 



The siicroorganissi identified under X above was received by this International 

Depositary Authority on (date of the original deposit) end 

a request to convert the original deposit to a deposit under the Budapest Treaty 

was received by it on (date of receipt of request for conversion) 



V. INTERNATIONAL DEPOSITARY AUTHORITY 



Nac 



Address: 



Dr A Doyle 

ECACC 

CAMft 



Signature(i) of person(s) having the power 
to represent the International Depositary 
Authority o t i*ed officlal(s): 

Date: 8 Ma€cEI£&94 



Where Rule 6.4(d) applies, 
authority was acquired. 



such date is the date on which the status Of international depositary 



Form BP/4 (sole page) 
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RECoSr^S^T^™ ° N ™ E INTERNATIONAL 
FOR ™ E PURPOSES OF PATENT PROCEDURE 



J TO 



Zetesls spa 
Galleria del Corso 
2 Hilano 
Italy 



INTERNATIONAL FORM 



VIABILITY STATEMENT 
issued pursuant to Rule 10.2 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified on the following page 



I TO 



NAME AND ADDRESS OF THE PARTY 
~ WHOM THE VIABILITY STATEMENT 
IS ISSUED 



TY | 
ETNT I 



DEPOSITOR 



Name: 



Zetesls spa 



Address: Galleria del Corso 
2 Milano 
Italy 



III. VIABILITY STATEMENT 



II. IDENTIFICATION OF THE MICROORGANISM 

Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY; 

930806103 
Date of the deposit or of the transfer: 

6 August 1993 



The vi^l lity of nacroorgani.* Identified under „ ^ove was teste d " 

on 6 August 1993 2 n ^ 

3 • ° n that date, the said microorganism was 

viable 



no longer viable 



Indicate the date of the orloinal ^^.i,. 

made, the most recent relevant date (dltl V*" de P osit or a transfer has been 

a« t mm t aate of the new deposit or date of the transfer). 

in the cases referred to in Rule 10.2(a) (lit at>* tm\ 

test. 4 ,i ' aMi1 ' * nd Ciii). refer to the most recent viability 

Mark with a cross the applicable box. 



Form BP/9 (first page) 
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! IV. CONDITIONS UNDER WHICH THE VIABILITY TEST HAS BEEN PERFORMED 



INTERNATIONAL DEPOSITARY AUTHORITY 



Name: i) r a Doyle 

ECACC 
Address tCAMR 



Signature (s) of person (s) having the power 
to represent the International Depositary 
Authority or of authorized offlclal(s): 



Date: 8 Ma?Srt^ 



Fill in if the information has been requested and if the results of the test were negative. 



Form BP/9 (second and last page) 
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CLAIMS 

1. Proteins extractable from mammalian liver but not 
from rat liver having the partial aminoacid sequence of 
Sequence Id n. 1 or sequences having an homology degree 
of at least 80% with said Sequence Id n. 1. 

2. Proteins according to claim 1 having an homology 
degree of at least 90% with said Sequence Id n. 1. 

3. Proteins according to claim 1 or 2 extractable 
from goat, horse or calf liver. 

4. Proteins according to claim 3 extractable from 
goat liver. 

5. Proteins according to any one of the previous 
claims having molecular weight from about 10 to about 

15 14 Kda. 

6. Proteins according to claim 5 having molecular 
weight of about 14 Kda, 

7. Proteins according to any one of the previous 
claims, recognized by the antibodies secreted from the 
hybridomas deposited at ECACC under numbers 930806103 
and 930806104. 

8. Proteins extractable from mammalian liver having 
the partial aminoacid sequence of Sequence Id n. 1 or 
sequences having an homology degree of at least 80% 
with said Sequence Id n. 1, for use in anti-tumor 
therapy. 

9. Pharmaceutical compositions containing as the 
active principle the proteins of claim 1 or 8 in 
admixture with a suitable carrier. 

30 10. Use of the proteins extractable from mammalian 
liver having the partial aminoacid sequence of Sequence 



20 



25 
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Id n. 1 or sequences having an homology degree of at 
least 80% with said Sequence Id n. 1 in diagnostics. 



INTERNATIONAL SEARCH REPORT 



tnatnst . Application No 

PCT/EP 95/02723 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 C07K14/47 A61K38/17 



According to International Patent Qaanflcation (IPC) or to both national classing on — IPC 



B. FIELDS SEARCHED 



M i nhnmn <V m iii nrnfti on searched (rlnriflrttion system followed by damflcation symbols) 

IPC 6 C07K A61K 



other dun rmrMfnurn doeamcntation to tbc extent that such arc included in the field* searched 



Electronic data base contu l tfd during the international aearcfa (name of data base and, where practical, search terms 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of 



with rnd i rinon , where appropriate, of the relevant passages 



Relevant to claim No. 



WO, A, 92 10197 (BARTORELLI ALBERTO ;TURIAN0 
ANGELA (IT)) 25 June 1992 
cited In the application 
see claims; examples 

EUR. J. BIOCHEM. (1993), 212(3), 665-73 
CODEN: EJBCAI;ISSN: 0014-2956, 
1993 

LEVY-FA VATIER, FLORENCE ET AL 
'Characterization, purification and cONA 
cloning of a rat perchlorlc-add-soluble 
23-kDa protein present only In liver and 
kidney 1 

cited In the application 
see page 665, left column, 
right column, paragraph 1; 
see page 672, left column, 
right column, paragraph 1 



1-10 



1-5,7,8 



paragraph 1 - 
figure 3 
paragraph 2 - 



CD 



Further rtnc i aw i aj are listed in the continuation of box C. 



|)( I Patent family mcmbcri arc lined in 



* Special categories of dted rtocnmntfi : 

A" rlorumrnt defining the general state of the art which is not 

considered to be of particular relevance 
*E' earlier document but published on or after the international 
filing date 

T* document which may throw doubts on priority d*im(i) or 
which is cited to rstsMirn the publication date of another 
citation or other special reason (as specified) 
"O" dotuHicm referring to an oral disclosure, use* exhibition or 



*P* flncwnrnt punfatbed prior to the international filing date but 
utter than the priority date claimed 



*X" document of particular relcvsnce; the dairned uvention 
cannot be c on sidered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

*Y* document of particular relevance; the claimed mvention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
menti, such cmrnrsnstinm being obvious to a person skilled 
in the art. 

"A* document member of the same patent family 



Due of Sic actual eooplctioc of Ok tntrroattooal tcmb 

19 October 1995 


Date of mailing of the international search report 

05,12.1995 


Name and mailing address of die ISA 

European Patent Office, P.B. 511 1 Patesflaan 2 
NL - 2210 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 eponL 
Fax (+31-70) 340-3016 


Auflioriicd officer 

Fuhr, C 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



tatmm Appbcuioo No 

PCT/EP 95/02723 



I CUCt*ax**ac*> DOCUMENTS CONSIDERED TO BE RELEVANT 



7-~r~ y' I ""*«.rif document. witt>indicMien.wticrct|>pBmhHB.ofth« rdewnt v—tga 



P.X 



DATABASE EMBL 

Emrod:Rspspl; Access-no: D49363 
OKA, T. 'Sequence of PSP1'; 22 
February 1995 
see abstract 

DATABASE EMBL TOOCOft 
Eraest:Hs68065, Access-no: T98680 
HILLIER, L. ET AL 'The WashU-Merck EST 
Project'; 17 April 1995 
see abstract 



1-6,8 



1-6,8 



Pom FCiytSA/aiO (connrmnkin of mam4 shMt) (loly iW2) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



In. ..national application No. 

PCT/EP 95/02723 



Box 1 Observations where certain claim* were found unsearchable (Continuation of Hem I of first sheet) 
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2. Q Claims Nos.: 
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3. Q Claims Not,: 
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This International Searching Authority found multiple inventions in this international application, as follows: 



. 1 | As all required additional search fees were timely paid by the applicant, this international search report covers all 



searchable claims. 



2. | | As all searchable claims could be searches without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. | 1 As only tome of the required additional search fees were timely paid by the applicant, this international search report 
covers only those claims for which fees were paid, specifically claims Nos.: 



4. | | No required additional search fees were timely paid by the applicant Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Not.: 



Remark on Protest | | The additional search fees were accompanied by the applicant's protest. 

| | No protest accompanied the payment of additional search fees. 
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